Replication of kinetoplast DNA in isolated kinetoplasts from Crithidia fasciculata. Identification of minicircle DNA replication intermediates.
The kinetoplast DNA (kDNA) of trypanosomes is comprised of thousands of DNA minicircles and 20-50 maxicircles catenated into a single network. We show that kinetoplasts isolated from the trypanosomatid species Crithidia fasciculata incorporate labeled nucleotides and support minicircle DNA replication in a manner which mimics two characteristics of minicircle replication in vivo: 1) the minicircles are replicated as free molecules and subsequently reattached to the kDNA network, and 2) a replication intermediate having a structure consistent with a highly gapped minicircle species is generated. In addition, a class of minicircle DNA replication intermediates is observed containing discontinuities at specific sites within each of the newly synthesized DNA strands. By using a strain of C. fasciculata possessing nearly homogenous minicircles, we were able to map the discontinuities to two small regions situated 180 degrees apart on the minicircle. Each region has two sites at which a discontinuity can occur, one on each strand and separated by approximately 100 base pairs. These sites may represent origins of minicircle DNA replication.